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[Designation of Document] Specification 

[Title of the Invention] METHOD OF MANUFACTURING TRANSMISSION 
BELT AND TRANSMISSION BELT OBTAINED BY THAT METHOD 
[Claims ] 

[Claim 1] A method of manufacturing a transmission belt 
composed by laminating a adhesive rubber layer in which a tension 
member has been embedded along a belt longitudinal direction 
and a compression rubber layer in which molded portions comprises 
rib portions extending in the belt longitudinal direction or 
cogged portions at interval in the belt longitudinal direction 
while adjoining the adhesive rubber layer are provided, 
comprising : 

a 1st process of forming a 1st sleeve containing at least 
the compression rubber layer, 

a 2nd process of forming the molded portions in a surface 
of the compression rubber layer by pressing the 1st sleeve from 
its inner periphery side, 

a 3rd process of forming a 2nd sleeve containing at least 
the tension member and the adhesive rubber layer in which the 
tension member is wound, and 

a 4th process of fitting the 2nd sleeve to the 1st sleeve 
in which the molded portions have been formed , and laminating 
them by being pressed from an inner periphery side of the 2nd 
sleeve . 

[Claim 2] A method of manufacturing a transmission belt 



according to claim 1, wherein short fibers in the compression 
rubber layer have been oriented in a width direction. 

[Claim 3] A method of manufacturing a transmission belt 

according to claim 1 or 2 , wherein the 1st sleeve is one in 
which a 1st portion of the adhesive rubber layer has been 
laminated to an inside of the compression rubber layer, and 
the 2nd sleeve is one in which the tension member has been wound 
in an outer periphery of a 2nd portion of the adhesive rubber 
layer . 

[Claim 4] A method of manufacturing a transmission belt 
according to any one of claim 1 to 3 , wherein the 2nd process 
is performed by, after the 1st sleeve has been pushed to an 
outer die in whose inner periphery there are formed molded 
grooves, expanding an inner die whose inner periphery is 
expandable/compressible, the 3rd process is performed on the 
inner die, and the 4th process is performed by fitting the inner 
die having the 2nd sleeve into the outer die having the 1st 
sleeve, and expanding an inner periphery of the inner die. 

[Claim 5] A method of manufacturing a transmission belt 
according to claim 4, wherein the expansion in the 2nd process 
is performed while heating the outer die, and while sucking 
the rib grooves • 

[Claim 6] A transmission belt composed by laminating 
a adhesive rubber layer in which a tension member has been 
embedded along a belt longitudinal direction and a compression 



rubber layer in which rib portions extending in the belt 
longitudinal direction while adjoining the adhesive rubber 
layer are provided, 

characterized in that the compression rubber layer has 
short fibers oriented in a width direction, the rubber layer 
containing the short fibers becomes a flow state along the ribs , 
a adhesive rubber layer located, within the adhesive rubber 
layer, at least in an anti-rib side of the tension member is 
under a state of being substantially segregated from the flow, 
and a rate of elongation of the tension member is 1.5% or lower. 

[Claim 7] A transmission belt according to claim 6, 
wherein short fibers in the compression rubber layer have been 
oriented in a width direction. 
[Detailed Description of the Invention] 

[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to a method of manufacturing 
a transmission belt provided with molded portions such as rib 
portions extending in the belt longitudinal direction or cogged 
portions at interval in the belt longitudinal direction, and 
a transmission belt obtained by that method. 

[0002] 

[Prior Art] 

Hitherto, there is known a transmission belt composed 
by laminating a adhesive rubber layer in which a tension member 
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has been embedded along the belt longitudinal direction and 
a compression rubber layer in which ribs extending in the belt 
longitudinal direction are provided and which contains short 
fibers oriented in a width direction. 
[0003] 

Generally, as to this transmission belt , a sleeve composed 
by laminating the adhesive rubber layer in which the tension 
member has been embedded along the belt longitudinal direction 
and the flat compression rubber layer in which ribs are to be 
formed adjoining the adhesive rubber layer is mounted to a 
vulcanizer, and a flat sleeve under a state of having no ribs 
is vulcanization-molded. It is made into the transmission belt 
by grinding this compression rubber layer to form the ribs, 
and cutting it in round slices with the number of the ribs being 
adapted to a required number. 

[0004] 

However, by the fact that the ribs are formed by grinding 
the compression rubber layer of the sleeve, a considerable 
quantity of material loss occurs. Whereupon, there has been 
proposed a method of forming rib portions without being ground. 

[0005] 

In JP-UM-B-27946/1982 Publication, there is proposed 
one wherein an unvulcanized belt sleeve in which a flat 
compression rubber layer as an outer layer and a adhesive rubber 
layer, in which a tension member has been embedded, as an inner 



layer have been laminated is formed, this unvulcanized belt 
sleeve is inserted into a cylindrical metal die in whose outer 
periphery there have been formed rib grooves , and ribs are formed 
in the compression rubber layer by pressing an outer periphery 
of the unvulcanized belt sleeve. 
[0006] 

In JP-A-40087/1978 Publication and JP-A-25948/' 1983 
Publication Publication , there is proposed one wherein an 
unvulcanized belt sleeve in which a flat compression rubber 
layer as an outer layer and a adhesive rubber layer, in which 
a tension member has been embedded, as an inner layer have been 
laminated is formed, this nuvulcanized belt sleeve is fitted 
to an inner die expandable/compressible in a radial direction, 
the inner die with the unvulcanized belt sleeve is inserted 
into an outer die in whose outer periphery there have been formed 
rib grooves , and ribs are formed in the compression rubber layer 
by expanding an inner diameter of the inner die. Further, in 
JP-A-86236/ 1998 Publication, there is proposed one wherein 
skin portions of the ribs formed in this manner are removed 
by grinding, thereby positively exposing inside short fibers 
to a surface. 

[0007] 

Further, in Japanese Patent No. 2708717 Publication , 
there is proposed one wherein ribs are formed by extruding a 
compression rubber layer in its axial direction (longitudinal 



direction), the compression rubber layer in which these ribs 
have been formed is laminated to a adhesive rubber layer in 
which a tension member has been embedded, and this laminated, 
unvulcanized belt sleeve with the ribs is mounted into a die 
and vulcanized. 
[0008] 
[patent reference 1] 

JP-UM-B-27946/1982 Publication 
[patent reference 2] 

JP-A-40087/1978 Publication 
[patent reference 3] 

JP-A-25948/1983 Publication 
[patent reference 4] 

JP-A-86236/1998 Publication 
[patent reference 4] 

Japanese Patent No. 2708717 Publication 
[0009] 

[Problems that the Invention is to Solve] 
As disclosed in the JP-A-53-40087 Publication and the 
like, in case where the ribs are formed by pushing the 
unvulcanized belt sleeve having the flat compression rubber 
layer to the die with the rib grooves, also the adhesive rubber 
layer is deformed in the radial direction with a deformation 
of the compression rubber in the radial direction. However, 
the tension member is embedded in the adhesive rubber layer. 



so that there is a problem that, with a deformations of this 
tension member , a tension member disturbance , such as undulation 
in the radial direction and disturbance of pitch, is liable 
to occur. 

Further, like the Japanese Patent No . 2708717 Publication , 
in case where the ribs are formed in the longitudinal direction 
of the compression rubber layer by the extrusion, there is a 
problem that a flow of the compression rubber layer becomes 
mainly the longitudinal direction and thus it is difficult to 
ensure the flow in the width direction. 
[0010] 

The present invention is one made in view of the above 
problems , and its object is to provide a method of manufacturing 
a transmission belt, which can mold a belt sleeve with molded 
portions while holding an aligned state of the tension member 
and with also the flow of the compression rubber layer being 
made suitable, and a transmission belt by that method. 

[0011] 

[Means for Solving the Problems] 

An invention according to claim 1 solving the above problem 
is a method of manufacturing a transmission belt composed by 
laminating a adhesive rubber layer in which a tension member 
has been embedded along a belt longitudinal direction and a 
compression rubber layer in which molded portions comprises 
rib portions extending in the belt longitudinal direction or 



cogged portions at interval in the belt longitudinal direction 
while adjoining the adhesive rubber layer are provided, 
comprising : 

a 1st process of forming a 1st sleeve containing at least 
the compression rubber layer, 

a 2nd process of forming the molded portions in a surface 
of the compression rubber layer by pressing the 1st sleeve from 
its inner periphery side, 

a 3rd process of forming a 2nd sleeve containing at least 
the tension member and the adhesive rubber layer in which the 
tension member is wound, and 

a 4th process of fitting the 2nd sleeve to the 1st sleeve 
in which the molded portions have been formed , and laminating 
them by being pressed from an inner periphery side of the 2nd 
sleeve . 

[0012] 

According to the above constitution, since the molded 
portions formed in the surface of the compression rubber layer 
by pressing the 1st sleeve form its inner periphery side, a 
fluid state of the rubber layer becomes one along molded grooves . 
Since the 2nd sleeve containing the tension member and the 
adhesive rubber layer in which the tension member has been wound 
is fitted to the 1st sleeve in which the molded portions have 
been formed and it is pressed from its inner periphery side, 
a deformation in a radial direction at a time of laminating 
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the 2nd sleeve to the 1st sleeve is reduced, and both sleeves 
can be laminated and vulcanization-molded while keeping the 
aligned state of the tension member intact. 
[0013] 

An invention according to claim 2, according to claim 
1, wherein short fibers in the compression rubber layer have 
been oriented in a width direction. A fluid state of the rubber 
layer containing the short fibers in the ribs becomes one along 
molded grooves . 

[0014] 

An invention according to claim 3 is one wherein, in claim 
1 or 2 , the 1st sleeve is one in which a 1st portion of the 
adhesive rubber layer has been laminated to an inside of the 
compression rubber layer, and the 2nd sleeve is one in which 
the tension member has been wound in an outer periphery of a 
2nd portion of the adhesive rubber layer. 

According to the above constitution, since the adhesive 
rubber layer is provided while being separated into the 1st 
portion to be laminated to the compression rubber layer and 
the 2nd portion in which the tension member is wound , a lamination 
between the 1st portion of the adhesive rubber layer previously 
laminated to the compression rubber layer and the 2nd portion 
of the adhesive rubber layer in which the tension member has 
been wound becomes sure by a homogeneous material. 

[0015] 



An invention according to claim 4 is one wherein, in claim 
1 to 3, the 2nd process is performed by, after the 1st sleeve 
has been pushed to an outer die in whose inner periphery there 
are formed molded grooves, expanding an inner die whose inner 
periphery is expandable/compressible, the 3rd process is 
performed on the inner die, and the 4th process is performed 
by fitting the inner die having the 2nd sleeve into the outer 
die having the 1st sleeve, and expanding an inner periphery 
of the inner die . 

According to the above constitution, the belt sleeve can 
be accurately formed using the outer die and the inner die by 
using the same inner die for the formation of the ribs in the 
2nd process and the lamination in the 4th process. 

[0016] 

An invention according to claim 5 is one wherein, in claim 
4, the expansion in the 2nd process is performed while heating 
the outer die, and while sucking the molded grooves. 

According to the above constitution, an expansion force 
of a bladder is reduced by the suction and heating of the molded 
grooves and the molding becomes easy to be performed, so that 
the formation of the molded potiqns in the 2nd process becomes 
highly accurate one along the rib grooves . The above heating 
is performed in order to improve a moldability in such a degree 
that the compression rubber layer is not vulcanized. Therefor, 
a heating temperature is in a range of 60 - 130''C, and a heating 
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time is in the order of 30 seconds - 4 minutes . 

[0017] 

An invention of claim 6 is a transmission belt composed 
by laminating a adhesive rubber layer in which a tension member 
has been embedded along a belt longitudinal direction and a 
compression rubber layer in which ribs extending in the belt 
longitudinal direction while adjoining the adhesive rubber 
layer are provided, 

characterized in that the compression rubber layer has 
short fibers oriented in a width direction, the rubber layer 
containing the short fibers becomes a flow state along the rib 
portions, a adhesive rubber layer located, within the adhesive 
rubber layer, at least in an anti-rib side of the tension member 
is under a state of being substantially segregated from the 
flow, and a rate of elongation of the tension member is 1.5% 
or lower . 

[0018] 

According to the above constitution, since the flow of 
the rubber layer along the ribs of the compression rubber layer 
is segregated at least from the tension member and the adhesive 
rubber layer in the anti-rib side for embedding the tension 
member and thus the flow of the rubber layer does not extend 
thereto , an aligned state of the tension member is Icept . Further , 
in order to keep the aligned state, deformations of the tension 
member and the adhesive rubber layer , in which the tension member 



is wound, in a radial direction are reduced and, as a result, 
the elongation of the tension member can be made 1.5% or lower, 
preferably 1.2% or lower . 
[0019] 

An invention of claim 7 according to claim 6 , wherein short 
fibers in the compression rubber layer have been oriented in 
a width direction. A fluid state of the rubber layer containing 
the short fibers in the ribs becomes one along molded grooves . 
[0020] 

[Mode for Carrying Out the Invention] 

Hereunder, one example of implementation mode of the 
present invention is explained while referring to the drawings. 
Fig . 1 is a partial sectional view of a transmission belt obtained 
by a method of the present invention, and Fig. 2 is a sectional 
view of a die apparatus used in the method of the present 
invention. 

[0021] 

In Fig. 1 , A is represented as a V-rib belt used generally 
as the transmission belt. 1 is a compression rubber layer, 
2 a adhesive rubber layer, 3 a tension member embedded in the 
adhesive rubber layer 2, and 4 a canvas. 

The compression rubber layer 1 is one in which ribs 5 
(molded portions ) are formed by flowing the rubber layer having 
short fibers 6 oriented in a belt width direction along rib 
grooves. For the compression rubber layer 1, there are used 



chloroprene, an ethylene -propylene rubber, a hydrogen -added 
nitrile rubber and the like, in each of which short fibers 6 
have been oriented. As the short fibers 6, there are used short 
fibers in the order of 1 - 10 mm, which consist of polyester 
fibers, nylon fibers, aramid fibers and the like. Their 
quantities added are 10 - 40 weight parts with respect to rubber 
100 weight parts. 

The adhesive rubber layer 2 is one in which the tension 
member 3 has been embedded with the tension member 3 being 
interposed and pressed between a 1st portion 2a in a side of 
the compression rubber layer 1 and a 2nd portion 2b in a side 
of the canvas 4. The tension member 3 is composed of a cord 
of polyester fibers, nylon fibers, aramid fibers and the like. 
Especially, thecordof polyester fibers is suitably usedbecause 
they are not stretched as much as nylon fibers and are not 
difficult to be stretched as much as aramid fibers. 

[0022] 

In Fig. 2, a die apparatus 50 used in a manufacture of 
the transmission belt A comprises an outer die 51 and an inner 
die 52. The inner die 52 is adapted so as to be 
attachable/detachable with respect to the outer die 51 by its 
movement in a center axis direction. 

The outer die 51 is one in whose main body inner periphery 
there are disposed rib grooves 53 (molded grooves) corresponding 
to ribs ( molded portions) in a predetermined pitch. Each 
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rib groove 53 (molded grooves) communicates with a 1st jacket 
55 through a small hole 54. This jacket 55 is connected to 
a suction device or pressurization device 56, A 2nd jacket 
57 is provided in an outer periphery of this 1st jacket 55. 
This 2nd jacket 57 is adapted so as to be connectable to a heating 
steam supply device 58 or a cooling water supply device 59. 
[0023] 

The inner die 52 is one in whose die main body outer 
periphery there is disposed a bladder 61. Both upper and lower 
ends of the bladder 61 are fixed to the die main body. By 
introducing or discharging a compressed air into or from an 
inner face of this bladder 61, an inner periphery of the inner 
die 52 is expanded or compressed in the radial direction. A 
jacket 6 2 provided along the die main body of the inner die 
52 communicates with the inner face of the bladder 61 through 
a hole 63. This jacket 62 is connected to a suction device 
or pressurization device 63. 

[0024] 

A method of manufacturing the transmission belt A, in 
which the die apparatus 50 mentioned above is used, is explained 
by Fig. 3 to Fig. 5. 

[ 1st process] Like Fig. 3 (a) , it is a process of forming 
a 1st sleeve 10 wherein the compression rubber layer 1 in which 
the short fibers have been oriented in the width direction is 
laminated to an outer periphery of the 1st portion 2a of the 



adhesive rubber layer. 

This 1st sleeve 10 is formed by laminating, by a calender 
molding, the 1st portion 2a of the adhesive rubber layer to 
a sheet extrusion-molded for instance such that the short fibers 
6 are oriented in the width direction of the compression rubber 
layer 1 and, after having been cut in a predetermined length, 
mutually bonding the ends . An outer diameter of this 1st sleeve 
10 is formed in such a degree that it becomes slightly smaller 
that an inner diameter of a bottom of the rib groove 53 (molded 
grooves) . 

[0025] 

[2nd process] Like Fig. 3 (b) (c) and (d) , it is a process 
of forming the ribs in a surface of the compression rubber layer 
1 by pressing the 1st sleeve 10 from its inner periphery side. 

It is made into a diameter- compressed state by making 
wrinkles in a periphery of the 1st sleeve 10. Like an arrow 
mark a in Fig. 3 (b), this diameter-compressed 1st sleeve 10 
is inserted into the outer die 51 so as to be stranded on the 

rib grooves 53 (molded grooves) . Like an arrow mark b in Fig. 
3 (b) , the compression rubber layer 3 is pushed toward the rib 
grooves 53 by pressing the inner periphery side of the 1st sleeve 
10, thereby bringing about such a state that the inner die 52 
can be inserted. This pushing is performed using a suitable 
expanding/compressing device . 
[0026] 
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Next, like Fig. 3 (c), the inner die 52 is inserted to 
the outer die 51, At this time, insides of the rib grooves 
53 (molded grooves) are sucked by sucking the 1st jacket 55 
of the outer die 51, thereby drawing the compression rubber 

layer 1 into the rib grooves 53 ( molded grooves) . Subsequently, 
a pressurized steam is introduced into the 2nd jacket 57, and 
a preforming of the compression rubber layer 1 is performed, 
[0027] 

Next, like Fig. 4 (d), the bladder 62 is outwardly expanded 
in the radial direction by introducing a compressed air into 
the jacket 62 of the inner die 52 . The compression rubber layer 

I is pressed into the rib grooves 53 (molded grooves) through 
the 1st portion 2a of the adhesive rubber layer. At this time, 
since the outer die 51 is under its pre-heated state and the 
rib groove 53 is under its sucked state, the compression rubber 
layer 1 is preformed in a highly accurate shape along the rib 

grooves 53 (molded grooves) . This preforming by heating is 
performed in order to improve a moldability in such a degree 
that the compression rubber layer 1 is not vulcanized. Therefor, 

a heating temperature is in a range of 60 - 130°C, and a heating 
time is in the order of 30 seconds - 4 minutes. 

[0028] 

[3rd process] It is a process of forming a 2nd sleeve 

II by laminating the canvas 4 and the 2nd portion 2b of the 
adhesive rubber layer 2 in which the tension member 3 is wound. 



Like Fig. 4 (e), the 2nd sleeve 11 is formed by, after 
the bladder 61 of the inner die 52 has been made into its 
diameter-compressed state by the suction, winding the canvas 
4 and the 2nd portion 2b of the adhesive rubber layer 2 in this 
order onto this bladder 61, and spirally winding the tension 
member 3 in a predetermined pitch. 

[0029] 

[4th process] It is a process of fitting the 2nd sleeve 
11 to the 1st sleeve 10 in which the ribs have been formed, 
and laminating both by being pressed from an inner periphery 
side of the 2nd sleeve 11. 

Lilce Fig. 5(f), the inner die 52 on which the 2nd sleeve 
11 has been formed is inserted to the outer die 51. At this 
time, by reducing a difference e between an outer diameter of 
the tension member 3 in the 2nd sleeve 11 and an inner diameter 
of the 1st portion 2a of the adhesive rubber layer 2, it is 
possible to make a degree for diameter-expanding the 2nd sleeve 
11 small - 

[0030] 

Like Fig. 5 (g), the bladder 61 is diameter- expanded by 
introducing the compressed air into the jacket 62 of the inner 
die 52 to thereby unite the 2nd portion 2b of the adhesive rubber 
layer 2 in the 2nd sleeve 11 and the 1st portion 2a of the adhesive 
rubber layer 2 facing an inner periphery of the compression 
rubber layer 1, so that there is brought about a state that 



the tension member 3 is embedded in the adhesive rubber layer 

2, At this time, the pressurized steam is being introduced 

into the 2nd jacket 57, and the compression rubber layer 1 and 

the adhesive rubber layer 2 are vulcanization -molded while being 

pressed in the dies 51, 52 intact. 
[0031] 

In the vulcanized transmission belt A molded in this manner , 
since the 2nd portion 2b of the adhesive rubber layer 2 deforms 
so as to spread in a small extent in the radial direction, an 
aligned state of the tension member 3 is maintained, A flow 
of the compression rubber layer 1 along the rib grooves 53 (molded 
grooves) is limited to the 1st portion 2a of the adhesive rubber 
layer 2. This flow is segregated from the 2nd portion 2b of 
the adhesive rubber layer 2. Therefore, the flow of the 
compression rubber layer 1 does not affect the alignment of 
the tension member 3. 
[0032] 

Further, by making the e in Fig. 5 small, it becomes 
possible to suppress also a rate of elongation of the tension 
member 3 to a low value. Therefore, it becomes possible to 
suppress the rate of elongation of the tension member 3 to 1.5% 
or lower, which is within an allowable rate of elongation, and 
additionally to 1.0% or lower. As a result, the tension member 
3 is elongated not forcibly, and an aligned state of the tension 
member 3 is maintained as well. 
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[0033] 

If the vulcanization molding is finished, the outer die 
51 and the inner die 52 are cooled by flowing a cooling water 
through the 2nd jacket 57 of the outer die 51 . Next , the bladder 
61 is diameter-compressed so as to be peeled off by sucking 
the jacket 62 of the inner die 52, and the compression rubber 
layer 1 is pushed out of the rib grooves 53 (molded grooves) 
by blowing the compressed air to the 1st jacket 55 of the outer 
die 51. The inner die 52 is detached from the outer die 51, 
and the vulcanized transmission belt A is drawn out of the outer 
die 51- And, it is cut in a suitable width and, if turning 
it inside out, it becomes a predetermined V-ribbed belt. 

[0034] 

The transmission belt obtained by such a manufacturing 
method is shown in Fig. 1. The compression rubber layer 1 is 
one which has the short fibers 6 oriented in the width direction , 
in which this rubber layer 1 containing the short fibers 6 becomes 
a flow state along the ribs 5, and in which, within the adhesive 
rubber layer 2, the 2nd portion 2b located in an anti-rib side 
is under a state of being substantially segregated from the 
flow by the tension member 3, and the rate of elongation of 
the tension member 3 became 1.5% or lower, preferably 1.2% or 
lower . 

The transmission belt A in which such an aligned state 
of the tension member 3 is maintained and the elongation of 
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the tension member 3 falls within the allowable rate of 
elongation becomes one excellent in its durability. 
[0035] 

Additionally, other advantages of such a manufacturing 
method are explained below. 

Since the compression rubber layer 1 and the 1st portion 
2a of the adhesive rubber layer are previously pushed to the 
rib grooves 53 of the outer die 51 , the flow along the rib grooves 
53 can be limited to a necessary minimum portion. Since the 
short fibers 6 are oriented in the width direction of the 
compression rubber layer 1 , the short fibers 6 also flow together 
with the flow along the ribs of the compression rubber layer 
1 , so that it is possible to suitably distribute the short fibers 
6. 

[0036] 

When forming the ribs of the compression rubber layer 
1, since it is performed while sucking the rib grooves 53 of 
the outer die 51 and while heating the outer die 51, the rib 
of the compression rubber layer 1 can be finished to highly 
accurate one having a predetermined surface roughness . Further , 
as mentioned before, since the flow of the shprt fibers 6 of 
the compression rubber layer 1 becomes also suitable , it follows 
that the short fibers 6 exist to a place very adjoining the 
rib's surface, so that it is possible to bring about the 
transmission belt A having a silencing performance. Further, 
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if the short fibers 6 are exposed, it becomes one more excellent 
in its silencing performance. 
[0037] 

Since the same inner die 52 is used for the pressing of 
the compression rubber layer 1 of the outer die 51 and the 1st 
portion 2a of the adhesive rubber layer 2 and the pressing of 
the 2nd portion 2b of the adhesive rubber layer 2 to the above 
1st portion 2a, the lamination of the 1st portion 2a and the 
2nd portion 2b is performed with a high accuracy. 

[0038] 

Even though the 1st portion 2a of the adhesive rubber 
layer 2 facing the compression rubber layer 1 and the 2nd portion 
2b of the adhesive rubber layer 2 in which the tension member 
3 is wound are molded separately, the same materials are bonded, 
so that the bonding between the 1st sleeve 10 and the 2nd sleeve 
11 is well performed. 

[0039] 

Incidentally, the implementation mode explained above 
can be performed while being changed in a manner mentioned below . 

The implementation mode discloses the compression rubber 
layer having short fibers oriented in a belt width. The invention 
contains the compression rubber layer having no short fibers 
Even if the compression rubber layer has no short fibers, the 
layer has an advantage that the aligned state of the tension 
member can be maintained to good one while ensuring the flow 



of the compression rubber layer along the ribs 
[0040] 

A solid lubricant instead of the short fibers can be 
contained in the compression rubber layer. Representative 
examples of the solid lubricant can include contain a hexagonal 
crystal or scale like graphite, molybdenum disulfide ,and 
polytetraf luoroethylene. The amount ranges from 10 to 100 phr 
base on the rubber 100 phr. Preferably, the amount ranges from 
10 to 60 phr. 

[0041] 

It is possible that the 1st sleeve 10 is made only the 
compression rubber layer 1, and the 2nd sleeve 11 is made a 
laminated body of the 1st portion 2a of the adhesive rubber 
layer 2 and the tension member 3 and the 2nd portion 2b of the 
adhesive rubber layer 2. In this case, the flow along the ribs 
becomes only the compression rubber layer, and the whole of 
the adhesive rubber layer 2 becomes a state of being segregated 
from this flow, so that the aligned state of the tension member 
3 becomes more sure. However, a suitable material selection 
is performed in order that a vulcanization bonding between the 
compression rubber layer 1 and the adhesive rubber layer 2 under 
a heated/pressurized state is surely performed. 

[0042] 

The transmission belt A is not used intact after the 
vulcanization molding , and may be one in which an exposing degree 



of the short fibers 6 is made larger by abrading a rib surface 
of the transmission belt A. 
[0043] 

As to the canvas 4 of the transmission belt A, if 
circumstances require, the transmission belt A of a type in 
which the canvas 4 has been omitted may be made. 

[0044] 

As means for expanding/compressing the inner diameter 
of the inner die 52, it is not limited to the case of using 
the bladder, and it is possible to use an expandable/compressible 
rubber sleeve or other mechanical mechanism for 
expanding/compressing the diameter. 

[0045] 

A raw edged cogged belt 100 shown in Fig. 6 is made by 
the above method of manufacturing the belt using the die 
apparatus explained above. The belt a tension member 103 in 
which is embedded spirally along the belt longitudinal direction , 
a tension rubber layer 105 laminated on upper side (the outer 
periphery of the belt) of the tension member 103, and a 
compression rubber layer 105 laminated on bottom side ( the inner 
periphery of the belt) . The compression rubber layer 105 provides 
with cogged portion 107 having a groove portion 107a and a 
projecting portion 107b alternatively at interval in the belt 
longitudinal direction. A reinforced fabric 108 and. 109 are 
laminated on the backside of tension rubber layer 105, the 



surface of cogged portion 107 in the compression rubber layer 

105 respectively. 

In molding the beltlOO, an outer die 51 is one in whose 
main body inner periphery there are disposed cogged grooves 

(molded grooves) corresponding to the cogged portion 107 in 
a predetermined pitch along the longitudinal direction of outer 
die 51. The other structure using in the die apparatus is same 
as the die apparatus used in molding the V-rib belt. 

The method of manufacturing the belt comprises a 1st 
process of forming a 1st sleeve containing the belt inner 
periphery portion having at least the compression rubber layer 

106 and the adhesive rubber layer 104, a 2nd process of forming 
the molded portions in a surface of the compression rubber layer 
by pressing the 1st sleeve from its inner periphery side, a 
3rd process of forming a 2nd sleeve containing at least the 
tension member and the adhesive rubber layer in which the tension 
member is wound, and a 4th process of fitting the 2nd sleeve 
to the 1st sleeve in which the molded portions have been formed , 
and laminating them by being pressed from an inner periphery 
side of the 2nd sleeve. 

[0046] 

[Advantages of the Invention] 

According to the above-mentionedmethods of manufacturing 
a transmission belt of claims 1-5, there is brought about 
an advantage that the aligned state of the tension member can 



be maintained to good one while ensuring the flow of the 
compression rubber layer along the ribs. 
[0047] 

The transmission belt, of claim 6-7, obtained by that 
method brings about an advantage that it is one in which an 
arranged state of the tension member is good and the rate of 
elongation of the tension member becomes suitable, and which 
is excellent in its durability, 
[Brief Description of the Drawings] 

[Fig. 1] 

It is partial sectional view of a transmission belt 
according to a method of the present invention. 
[Fig. 2] 

It is a sectional view of a die apparatus used in the 
method of the present invention. 
[Fig. 3] 

It is a view showing processes of one implementation mode 
of the method of the present invention. 
[Fig. 4] 

It is a view showing processes of one implementation mode 
of the method of the present invention. 
[Fig. 5] 

It is a view showing processes of one implementation mode 
of the method of the present invention. 
[Fig. 6] 
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It is partial sectional view of an other transmission 
belt according to a method of the present invention. 

[Description of Reference Numerals and Signs] 

1 compression rubber layer 

2 adhesive rubber layer 
2a 1st portion 

2b 2nd portion 

3 tension member 

5 rib 

6 short fiber 
10 1st sleeve 
20 2nd sleeve 

50 die apparatus 

51 outer die 

52 inner die 

53 rib groove 
61 bladder 

(inner die inner diameter expanding/compressing means) 
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[Designation of Document] Abstract 
[Abstract ] 

[Problem] To provide a method of manufacturing a transmission 
belt, whicli can mold a belt sleeve with ribs by making also 
a flow of a compression rubber layer suitable while holding 
an aligned state of a tension member. 

[Means for Resolution] It is one containing two steps of a 
process of forming mold portions in a surface of a compression 
rubber layer 1 by pressing a 1st sleeve 10 comprising the 
compression rubber layer 1 in which short fibers have been 
oriented in a width direction and a 1st portion 2a of a adhesive 
rubber layer 2 from its inner periphery side, and a process 
of fitting a 2nd sleeve 11 comprising a tension member 3 and 
a 2nd portion 2b of the adhesive rubber layer 2 in which the 
tension member is wound to the 1st sleeve 10 in which the ribs 
have been formed, and laminating them by being pressed form 
an inner periphery side of the 2nd sleeve 11. 
[Selected Drawing] Fig. 5 



27 




CERTIFICATION 



I, 



Kijuro Tanida 



of No. 4-1 29-404, naka 1-chome, kouyou-cho, Higashinadaku, kobe, 
Hyogo, Japan hereby certify that I am the translator of the certified 
official copy of the documents in respect of an application for 
a patent application filed in Japan on May 30, 2003, application 
No. 154091/2003, and of the official certificate attached thereto, 
and certify that the following is a true and correct translation to 
the best of my knowledge and belief. 




( Kijuro Tanida 



) 



Date this 23 day of July , 2003 



